Abstract: Industrial restructuring is widely considered an important force in regional economic growth and sustainable development. With increased globalization and economic transition, a dramatic industrial restructuring has been taking place in China. Applying geographically weighted shift-share model (GW-SSM) and geographically and temporally weighted regression model (GTWR), we analyze (re)location dynamics and determinants of the manufacturing industry in the Yangtze River Delta (YRD) from 1999 to 2013, with particular attention to the implications of economic transition and institutional restructuring. We find that high-tech and capital-intensive manufacturing industries agglomerated in coastal cities, while labor-intensive and resource-based sectors have become spatially more dispersed to peripheral areas. We also find that the development of service and high-tech industries, rising labor costs, and more strict environmental regulations have facilitated the geographic dispersion of labor-and pollution-intensive industries. Moreover, regions with advantages in intermediate goods, preferential policies, and urbanization economies are attractive to capital-and technology-intensive manufacturing industries. Our research suggests that development policies should be tailored to specific regions to promote local production and innovative networks and make manufacturing industries more competitive.
Introduction
Since the reforms and opening-up in the late 1970s, China has undergone drastic economic growth and spatial restructuring. In particular, the rapid growth of manufacturing output and productivity have ignited the imaginations of scholars on the "China miracle" phenomenon [1] . Yet, the "China miracle" has mostly taken place in coastal regions, resulting in large regional inequalities in economic development and social welfare [2] [3] [4] [5] . In 2013, China accounted for more than 20% of the global manufacturing output, however, approximately 50% of manufacturing output and employment was concentrated in the southeast coastal regions, such as the Yangtze River Delta (YRD) and the Pearl River Delta (PRD). Moreover, the resource-intensive industrialization model that China pursued has resulted in increasingly severe environmental pollution and ecological deterioration, which have endangered regional sustainable development [6, 7] .
industrial policies and local protectionism have promoted industrial specialization and regional concentration of China's manufacturing [44] . Many studies have also investigated the relationship between China's urbanization (e.g., urban expansion and land use change) and manufacturing spatial restructuring [24, 52] . In addition, the locational choices of manufacturing with different industrial characteristics respond diversely to contextual changes [47] . However, with the continuing transition of the Chinese economy and institutions, the changing distribution and determinants of manufacturing industries will show some emerging changes, which deserve more scholarly investigation, as well as more innovations in conceptual framework and empirical methodologies.
Conceptual Framework
China has been undergoing dramatic manufacturing upgrading and spatial restructuring, and the new geographical and industrial dynamics might be different from those in earlier periods or other transitional economies [1] . He, Wei, and Xie (2008) , who developed the triple transitional framework through the analysis of industrial distribution, find that the framework of globalization, marketization and decentralization could be applied to examine geographical concentration and dispersion of manufacturing industries in China. However, given the significantly changing transitional context, this paper tries to develop the framework for analyzing the changing distribution of Chinese manufacturing industries by bringing in the urbanization process and future trends ( Figure 1 ). First, economic globalization and open door policies have enabled China to be increasingly integrated into the globalized economy, which has changed China's industrial location and performance primarily through the effectiveness of foreign investment and trade [53, 54] . FDI, FIEs, and export-oriented industries tend to locate in places with proximity to international markets, which has led to the increasing agglomeration of relevant manufacturers in China's coastal regions since the early 1990s [2] . It is also found that locational preferences, industrial linkages, and knowledge spillover of existing FIEs might help coastal regions reinforce self-agglomeration, and contribute to the formation of new industrial clusters [55] . However, with the shrinking demands of global markets and rising production cost in coastal regions, footloose FIEs and export-oriented manufacturers have relocated their business operations from the coastal regions to inland China [21, 23] . In addition, service FDI has been increasingly agglomerated in the metropolis, which is reinforcing the dispersion of labor-intensive and low-tech manufacturing FIEs [56] . First, economic globalization and open door policies have enabled China to be increasingly integrated into the globalized economy, which has changed China's industrial location and performance primarily through the effectiveness of foreign investment and trade [53, 54] . FDI, FIEs, and export-oriented industries tend to locate in places with proximity to international markets, which has led to the increasing agglomeration of relevant manufacturers in China's coastal regions since the early 1990s [2] . It is also found that locational preferences, industrial linkages, and knowledge spillover of existing FIEs might help coastal regions reinforce self-agglomeration, and contribute to the formation of new industrial clusters [55] . However, with the shrinking demands of global markets and rising production cost in coastal regions, footloose FIEs and export-oriented manufacturers have relocated their business operations from the coastal regions to inland China [21, 23] . In addition, service FDI has been increasingly agglomerated in the metropolis, which is reinforcing the dispersion of labor-intensive and low-tech manufacturing FIEs [56] .
Second, the marketization process has played an increasingly important role in resource allocation, firm dynamics, and industrial location in China. With the deepening of China's economic reform, industrial agglomeration has been increasingly driven by market forces, such as cost minimization, scale economies, and industrial linkages [2] , rather than socialist ideology, national defense, and economic pragmatism in Mao's era [8] . So Chinese manufacturing industries were found increasingly concentrated in the coastal regions and metropolitan areas, which have initially promoted market-oriented economic reform [54] . On the other hand, more serious market competition is likely to kick many inefficient manufacturers out of the coastal regions where most industries congregate [20] . With the further integration of domestic markets, factor mobility and emerging markets will further encourage some manufacturers to relocate from China's coastal regions to the inland areas where the cost-effective advantages are relatively stronger [14] .
Third, the restructuring of manufacturing distribution has also been influenced by the decentralization of power and decision-making in China [2] . Local governments usually implement preferential policies and establish development zones (DZs) to create a friendly investment environment for the geographical concentration of manufacturers [21] . However, fiscal decentralization has also prompted local governments to protect profitable industries, as well as state-owned enterprises (SOEs), which might result in the geographical dispersion of related manufacturing industries [57] . In addition, regional restructuring and competition has facilitated the convergence of industrial incentive policies and regional advantages, which has largely contributed to the spatial dispersion of Chinese manufacturing industries [16] . More recently, with the continuing transition of China's economy, the relocation of Chinese manufacturing industries is also a response to government's initiatives to promote industrial upgrading and environmental protection in developed regions [17] .
Fourth, the rapid urbanization process has been highlighted in exiting research as a key factor that has reshaped the industrial landscape in China [25, 46, 58] . Firms generally prefer locations with strong urbanization economies, which are generated by the sharing of sufficient industrial infrastructure, diversified market demands, and specialized producer services [59] . It is found that Chinese manufacturing industries are concentrated in highly urbanized areas, such as the YRD and the PRD [60] . On the other hand, the new type of urbanization has emphasized ecologic protection and efficient urban growth, which might reinforce the suburbanization of pollution-/labor-intensive and low-tech manufacturers in urbanized areas [24] . Meanwhile, urban governments have initiatives to develop service and strategic industries, which have also contributed to the geographical dispersion of low-end manufacturing industries [61] .
Finally, the causal mechanisms of geographical concentration and dispersion of manufacturing industries are interactive. Agglomeration diseconomies, such as congestion costs and environmental pollution, are inevitable in the spatial concentration of manufacturing [16] . These negative externalities may compel firms to relocate their business to other locations that have emerging markets, skilled labor, and policy incentives [31] . In this respect, Chinese industries have become spatially more dispersed to the interior region. On the other hand, local assets also play an increasingly important role in promoting industrial embeddedness and competitive advantages [55] . Therefore, some manufacturing industries are still highly concentrated in the coastal region in order to acquire locational, institutional, and technological advantages. Overall, the multiple transitional contexts in China have profoundly changed the place-specific attributes, and their influences on the geographical concentration and dispersion of manufacturing industries. Yet, the impacts of these place-specific factors on industrial location may vary across regions and sectors, which calls for more empirical investigations.
Data and Methodology

Study Area
Since China's reform, the YRD has been the epitome of Chinese industrialization, contributing to the "China miracle" and global development [60] . However, its export-oriented industrialization trajectory and industrial landscape have been reshaping in response to the transitional context, which has attracted extensive attention from scholars and policy-makers [22] . The investigation of industrial geography in China will also contribute to our understanding of the relationship between industrial restructuring and regional sustainable development in other newly industrializing economies (NIEs). Specifically, this paper conducts an empirical research in the YRD, which encompasses Shanghai (SH), Jiangsu (JS), Zhejiang (ZJ), and Anhui (AH), a total of 41 sampled cities. Covering 354,000 square kilometers, or 3.7% of China's territory, the region accounted for one-sixth of China's population and 25% of China's GDP in 2013 (Figure 2 ).
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Data
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To analyze the spatiotemporal pattern and driving mechanism of manufacturing in the YRD, we collect various socio-economic data of the sampled cities from 1999 to 2013, which are mainly obtained from the China City Statistical Yearbook (CCSY), and statistical yearbooks of the sampled cities. Based on China's National Economic Sector Classification (GB/4754-2011), and considering data availability, we build a dataset including a total of 26 two-digit manufacturing sectors. Manufacturing industries include food processing (S13); food manufacturing (S14 + S16); beverage manufacturing (S15); textiles (S17); garment, shoe, and hat making (S18); leather, fur, and down products (S19); timber processing and wood, bamboo, and grass products (S20); furniture making (S21); papermaking and paper products (S22); printing and copying (S23); cultural, educational, and sports goods (S24); petroleum refining, coking, and nuclear processing (S25); chemical materials and chemical products (S26); medical and pharmaceutical products (S27); chemical fiber (S28); rubber and plastic products (S29+S30); nonmetal mineral products (S31); ferrous metal smelting and processing (S32); nonferrous metal smelting and processing (S33); fabricated metal products (S34); general machinery (S35); special equipment (S36); transportation equipment (S37); electrical machinery and equipment (S39); telecommunication, computer, and other electronic equipment (S40); and instruments, meters and office machinery (S41). In the existing studies, computer, semiconductor, machinery manufacturing are usually grouped in capital-and technology-intensive industries, while clothing, footwear, and toys are regarded as labor-intensive industries [63] . Therefore, we select S18, S26, S37, and S40 as labor-, pollution-, capital-, and technology-intensive sectors, respectively.
Methodology
Geographically Weighted Shift-Share Model (GW-SSM)
The shift-share model (SSM) is an important method for depicting economic structure and regional development. The classical SSM decomposes the increment of an industry into national/regional effect (NE), sector-mix effect (SE) and competitive or region-shift effect (CE). If x ij indicates the initial output amount of industry i in place j, and x ij represents the industrial output at time t, the increasing output of industry i in place j can be decomposed as Equation (1) .
where i = 1, 2, . . . , R and j = 1, 2, . . . , S, r = ∑
r stands for the all-sector growth rate in the whole nation/region, r i and r ij stand for the growth rate of industry i in the whole nation/region and place j, respectively. Although classical shift-share analysis highlights the regional-national comparison, it deemphasizes interregional interaction and the heterogeneity of economic growth in different periods [64] . Based on the classical SSM and shift-share with a spatial structure [64] , we highlight the process of industrial upgrading and regional restructuring and introduce the effects of regional interaction and industrial/sectoral interaction. We then propose a new extension of SSM, a geographically weighted shift-share analysis model. We recognize six combined effects in this decomposition. a National/regional effect (NE), i.e., x ij r. This effect indicates the growth of industry i in city j based on the national/regional all-sector growth rate.
b Neighbor-regional-shift effect (NRSE), i.e., x ij r * v j − r . This effect represents the difference between all industries in the city j's neighbor and those in the entire region.
c Neighbor industry-mix effect (NIME), i.e., x ij r iv j − r * v j , which manifests industry i's growth in the city j's neighbor compared to all industries in that area.
d Urban-neighbor industrial shift effect (UNISE), i.e., x ij r ij − r iv j , which indicates the difference in the growth shift of industry i between city j and its neighboring areas.
e Urban-neighbor-shift effect (UNSE), i.e., x ij r * j − r * v j , which indicates the growth of all industries in city j compared with their growth in j's neighbor. f Urban industry-mix effect (UIME), i.e., x ij r ij − r * j . This effect can be used to indicate industry i's growth compared with all industries inside city j.
In the expressions of these effects, x ij , x ij , r, and r ij are defined in the same ways as the Equation (1). In addition, v j indicates neighbor cities of city j. * j and * v j are all industries in city j and region v j , respectively. r * v j and r * j stand for all-sector growth rate in region v j and city j, r iv j represents the growth rate of industry i in region v j . Then, the increasing output of industry i in place j can be decomposed as Equations (2) and (3).
where
, and w jl indicates the spatial weight matrix between city j and city l, l = 1, 2, . . . , S. For city j,
, where k indicates the other city.
Combining Equations (2) and (3) with the same weight of 0.5, we obtain GM-SSM as
Geographically and Temporally Weighted Regression (GTWR)
The GTWR can identify the unique coefficient for each spatial and time unit and avoid the heterogeneity of spatial and temporal effects [65] . Therefore, we introduce the GTWR model as a supplement to the panel data model in dynamic analysis of industrial (re)distribution. The model is calculated using the equation
where β i indicates the constant coefficient to each space-time city i with spatiotemporal coordinates of ( u i , v i , t i ). β k represents the parameter of the independent variable X k at city i. Table 2 shows the increasing and decreasing situation of different sectors' output share from 1999 to 2013, implying significant regional and sectoral heterogeneities in the changing distribution of manufacturing industries. In Shanghai, the share of manufacturing gross output for most sectors has respectively decreased more than 5%. Meanwhile, the number of share-decreasing sectors in Southern Jiangsu and Northern Zhejiang has significantly increased, indicating the growing geographical dispersion of manufacturers. There also were few share-increasing sectors in the core YRD, which has been in line with the spatial agglomeration of some industries. On the other hand, the number of share-increasing sectors in Central Jiangsu, Northern Jiangsu, and Central Anhui presented drastic growth since the mid-2000s, which implies that some peripheral regions have built up new regional advantages in attracting industries and promoting industrial clusters. Meanwhile, most manufacturing sectors in Southern Zhejiang and Northern and Southern Anhui have undergone significant share-declines, which might be caused by the weakening comparative advantages in developing industries. This result indicates that the restructuring patterns and Table 2 shows the increasing and decreasing situation of different sectors' output share from 1999 to 2013, implying significant regional and sectoral heterogeneities in the changing distribution of manufacturing industries. In Shanghai, the share of manufacturing gross output for most sectors has respectively decreased more than 5%. Meanwhile, the number of share-decreasing sectors in Southern Jiangsu and Northern Zhejiang has significantly increased, indicating the growing geographical dispersion of manufacturers. There also were few share-increasing sectors in the core YRD, which has been in line with the spatial agglomeration of some industries. On the other hand, the number of share-increasing sectors in Central Jiangsu, Northern Jiangsu, and Central Anhui presented drastic growth since the mid-2000s, which implies that some peripheral regions have built up new regional advantages in attracting industries and promoting industrial clusters. Meanwhile, most manufacturing sectors in Southern Zhejiang and Northern and Southern Anhui have undergone significant share-declines, which might be caused by the weakening comparative advantages in developing industries. This result indicates that the restructuring patterns and trajectories of manufacturing industries vary significantly across sub-regions and sectors in the YRD. In addition, the GW-SSM is applied to further investigate the sectoral and regional heterogeneities with regard to the manufacturing distribution in the YRD. This section conducts a comprehensive analysis of the neighbor industry-mix effect (NIME), urban-neighbor industrial shift effect (UNISE), and urban industry-mix effect (UIME), which can indicate industrial comparative advantages among proximal regions and all sectors. We focus on the reshaped distribution of S18, S26, S37, and S40 ( Figures 5-8 ), which represent labor-, pollution-, capital-, and technology-intensive sectors, respectively. 4.2.1. Garment, Shoe, and Hat Making (S18)
Spatiotemporal Pattern of Manufacturing Location in the YRD
Overall Spatiotemporal Pattern of Manufacturing Distribution
Sectoral Heterogeneities in Manufacturing Distribution
During 1999-2004, S18 showed less competitiveness in comparison with other manufacturing sectors in the YRD, which might lead to industrial dispersion. During 2004-2009, competitive advantages of S18 in the core regions further declined, while that of most cities in the Central Jiangsu, Northern Jiangsu, and Anhui province showed the opposite trend. It is thus clear that garment industries have started to relocate to peripheral regions. Meanwhile, industrial expansion and upgrading might contribute to the growing comparative advantages and spatial concentration of S18 in a few core cities like Suzhou and Ningbo. During 2009-2013, the competitiveness of S18 declined drastically in the core YRD. Meanwhile, the development of S18 in Northern Jiangsu and Anhui province showed interregional and inter-sectoral competitiveness, indicating the increasing spatial agglomeration of the garment industry in some peripheral regions ( Figure 5 ).
industries have started to relocate to peripheral regions. Meanwhile, industrial expansion and upgrading might contribute to the growing comparative advantages and spatial concentration of S18 in a few core cities like Suzhou and Ningbo. During 2009-2013, the competitiveness of S18 declined drastically in the core YRD. Meanwhile, the development of S18 in Northern Jiangsu and Anhui province showed interregional and inter-sectoral competitiveness, indicating the increasing spatial agglomeration of the garment industry in some peripheral regions ( Figure 5 ). In sum, garment, shoe, and hat making industries dispersed successively from the core to peripheral regions. Chemical industries increasingly agglomerated in coastal regions for cost-saving advantages and sufficient carrying capacity of eco-environment. Meanwhile, transportation and electronic equipment industries initially further concentrated toward metropolitan areas, but then decentralized from the core toward peripheral cities with well-established business environments. In sum, garment, shoe, and hat making industries dispersed successively from the core to peripheral regions. Chemical industries increasingly agglomerated in coastal regions for cost-saving advantages and sufficient carrying capacity of eco-environment. Meanwhile, transportation and electronic equipment industries initially further concentrated toward metropolitan areas, but then decentralized from the core toward peripheral cities with well-established business environments.
Telecommunication, Computers, and Other Electronic Equipment (S40)
During 1999-2004, S40 was highly concentrated in Shanghai and other metropolises with increasingly positive competitive advantages. However, S40 grew slowly in other regions, which is implied by the negative urban-neighbor industrial shift and urban industry-mix effect. During 2004-
Driving Factors and Mechanisms of Manufacturing Distribution
Variables and Models
Based on the conceptual framework, we model each city's share of regional manufacturing output (SHARE) as a function of four sorts of variables, namely the effects of globalization, marketization, decentralization, and urbanization. First, as discussed above, economic globalization has reshaped China's industrial distribution mainly through international FDI and trade [53] . We introduce two variables to measure such effects, which are the ratio of industrial gross output by foreign firms (FDI) and the economic dependence on international trade of each city (IXT). This paper also introduces a dummy variable (OPEN) to measure the extent to which a city (e.g., major metropolis or lower-tier city) is globally linked.
Second, places with optimal production cost and considerable market demands are increasingly attractive to Chinese manufacturing industries [9] . Decentralized industries are likely to pay more attention to proximal regions, which are located in integrated markets, for transaction cost saving [66] . This analysis introduces the relative wage level of skilled labor (WAGE), each city's share of total retail sales in the YRD (RSCG), and a dummy variable for market integration (INTEG) to test the influences of market forces [19] . Additionally, industrial linkages play an important role in manufacturing agglomeration [31] . We identify the backward/forward sectors of S18, S26, S37, and S40 by applying the input-output analysis model (Table 3) and then use the share of gross industrial output of backward/forward sectors (INTER) to measure the intermediate demands. Table 3 . Backward/forward industries of certain manufacturing sectors. Backward/forward industries are identified by the coefficient (A ij ) of direct consumption of a certain sector. Based on the input-output table of China, the A ij can be calculated by the following formula: A ij = X ij /X j (i, j = 1, 2, . . . , n), where, X j is the total investment in sector j, and X ij stands for the intermediate demands for products of sector i in the production process of sector j. The value of A ij ranges 0-1, and the high value indicates a strong industrial linkage. Source: The input-output table, China.
Typical Sector
Backward/Forward Industries Typical Sector Backward/Forward Industries S18 S17, S19, S26, S28 S37 S32, S33, S35, S36 S26 S25, S28 S40 S26, S28, S39
Third, state-led decentralization, regional competition, and local protectionism have drastically reshaped China's industrial landscape [14] . Local officials tend to value profit-, tax-, and technology-intensive industries more [11] . On the other hand, with the pressure of industrial upgrading and environmental protection, local governments might implement various regulations to facilitate the relocation of low-end industries [17] . This paper applies weighted sum strength of different policy levels (POL), the ratio of value-added tax to gross industrial output (TAX), and each city's share of the total industrial wastewater (ENV) to define the aforementioned effects, respectively.
Last, manufacturers might locate in urbanized areas with high-efficiency industrial infrastructures and producer services for sharing agglomeration economies [59] . Generally, higher city investment in fixed assets would improve local infrastructures and the investment environment for manufacturers. Therefore, we introduce the share of total investment in fixed assets in the YRD (INVT) [58] , and the ratio of service industry to GDP (SERV), to measure the impacts of the urbanization process on manufacturing distribution. Moreover, the ratio of urban population to the total resident population by city (URB) is used to measure the urbanization level. Categories and definitions of explanatory variables are presented in Table 4 . To examine the overall picture of driving factors and mechanisms of manufacturing (re)distribution, the explanatory variables are included in the following panel data model
where i denotes cities, t denotes years (i = 1, 2, . . . , N, t = 1, 2, . . . , T). X represents the independent variables, and k is the number of variables. α is the constant term, ε it stands for the stochastic disturbance term, and γ i and λ t represent city-fixed and time-fixed effects, respectively. To avoid the likely endogenous problems, we have lagged the independent variables by one year. Considering the stationarity of data, we transformed all explanatory variables into natural logarithms. In addition, considering the heterogeneity of spatial and temporal effects, we apply the GTWR model to investigate the spatiotemporally varying determinants of manufacturing distribution in the YRD.
Overall Picture of Driving Mechanisms
The Pearson's correlations between independent variables are mostly moderate or weak, while few variables are highly correlated with each other (correlation coefficient of 0.7 or above). RSCG and INVT are significantly and strongly correlated with a coefficient of 0.88, and the coefficient between WAGE and POL is also greater than 0.7. Considering the possible multicollinearity problem, we conduct the collinearity diagnostics test of each explanatory variables in each regression. The VIF (variance inflation factor) values of RSCG, INVT, and INTER are mostly between 5 and 10, suggesting low or moderate multicollinearity. To mitigate multicollinearity problems, we separately test the importance of variables with high correlation coefficients and VIF values.
The regression results from the cross-section and period fixed-effects model are presented in Table 5 . In model 0, most variables present excepted and significant coefficients, indicating that the context of economic and institutional transition could adequately explain the changing distribution of manufacturing industries. First, the access to international market and spillover effects of existing FDI promoted the spatial agglomeration of manufacturing in the YRD, as indicated by the positive and significant coefficients of FDI and IXT. Second, from the perspective of marketization, the marked positive coefficients of INTEG imply that the process of regional integration has made some cities more attractive than others in industrial agglomeration. In addition, significantly negative coefficients on TAX and SERV indicate that local protectionism and the rapid development of service industries in metropolitan areas have discouraged manufacturing concentration.
However, OPEN, POL, ENV, and URB have unexpected or insignificant coefficients in model 0. Considering the possible multicollinearity problems, we separately put the variables of WAGE, POL, RSCG, and INVT into Models 2-5 (Table 5) . Except ENV and URB, the results of these five models are highly consistent with model 0 and our expectations. Increasing labor cost has resulted in manufacturing dispersion, as indicated by the significant and negative coefficients of WAGE. On the contrary, the significant and positive effects of RSCG signify that the emerging and increasing market demands have encouraged manufacturing concentration. Excluding variables with high VIF values, POL presents a significantly positive coefficient in model 1, implying that preferential policies have facilitated the geographical concentration of manufacturing. Moreover, urbanization economies (INVT) has a highly significantly positive coefficient, indicating that the improvement and sharing of industrial infrastructures have contributed to manufacturing agglomeration. On the other hand, the paradoxical coefficients of environmental regulations, urbanization level, and other proxies have indicated that the influences of economic transition on manufacturing distribution are increasingly complicated. Highlighting the spatiotemporal heterogeneities, we focus on the driving mechanisms of industrial (re)distribution across regions and sectors in the next two sections. Note: *** Significant at 0.01 level; ** Significant at 0.05 level.
Regional Heterogeneities in Driving Mechanisms
By applying the GTWR model, this section analyzes how different dynamics of manufacturing (re)distribution are sensitive to geographical location and regional characteristics in transitional China. We make a distinction between the core and peripheral regions in the YRD. To mitigate possible multicollinearity problems, we separately test the effects of RSCG and INVT in models 1-2 (Table 6) , and the statistical results, including a series of coefficients, is provided in Table 6 .
First, most coefficients of variables about FDI and international trade present positive effects in the core and peripheral regions, implying that integration into the global economy has contributed to the geographical agglomeration of manufacturing in the YRD. The locational advantages are likely to result in many clusters of high-tech and high-value-added FIEs in coastal cities. However, most coefficients of OPEN present negative effects, indicating that footloose foreign investment and trade have contributed to industrial dispersion in metropolitan areas. After the 2008 financial crisis, inward FDI has been increasingly dominated by service industries in urban China. For instance, more than 65% of inward FDI has been invested in service industries in Shanghai. Therefore, FIEs and associated foreign trade in some manufacturing sectors suffered a drastic decline, resulting in the geographical dispersion of manufacturers to the peripheral regions.
Second, like the aforementioned overall mechanisms, most coefficients for labor cost in the core regions are negative, while that in the peripheral YRD present positive. The result signifies that rising labor cost has encouraged manufacturers, which are confronted with fierce market competition, to relocate to low-wage regions. The mean value of the coefficients on market scale and consumer potential is positive, which implies that emerging and increasing market demand are attractive to manufacturers. Meanwhile, most coefficients for the integration of domestic market are significantly positive, indicating that entry into an integrated market has more than profound impacts on industrial relocation and concentration in the YRD. Note: "Mean" denotes the average value of all the coefficients, and "Positive" denotes the proportion of positive ones.
Third, results show that the process of decentralization has various influences on manufacturing distribution across regions. Half of the coefficients of preferential policies present negatively in the YRD, indicating that the convergence of industrial policies and incentives has facilitated manufacturing dispersion. However, POL has a negative effect in the peripheral YRD, which implies that most of incentive policies in Central Jiangsu, Northern Jiangsu, and Central Anhui have not strengthened their regional attractiveness to migrated manufacturers and new businesses. A certain proportion of coefficients for environmental regulation has a negative sign, signifying that environmental regulations have contributed to manufacturing dispersion, especially in the peripheral YRD. In contrast, the results indicate that environmental regulations show positive influences on manufacturing concentration in the core YRD. This is largely because metropolises and ecologically sensitive areas have protected the environment to attract more high-tech industries, and a few pollution-intensive industries have further agglomerated in the coastal cities. Furthermore, the parameters for local protectionism are negative in all regions and different models, which are consistent with the expected sign and panel data estimation.
Finally, almost all coefficients of urbanization economies and urbanization level are positive, demonstrating that industries have concentrated in urbanized areas for the well-established infrastructure, public service facilities, and high-quality residential environments. However, about 40% of the coefficients for urbanization economies are negative in the core YRD (model 0), and some coefficients for urbanization level also present negative sign. This result suggests that the process of urbanization, particularly urban renewal process and agglomeration diseconomies, have reinforced industrial suburbanization and relocation. On the other hand, coefficients for the development of service industries are expectedly negative (except the Model 2 in the peripheral YRD), signifying that the continuing industrial upgrading will kick many inefficient manufacturers out of urbanized areas.
Sectoral Heterogeneities in Driving Mechanisms
This section analyzes how different dynamics of manufacturing (re)distribution are sensitive to sectoral characteristics. S18, S26, S37, and S40 are selected as typical sectors, and the statistical results are provided in Table 7 by applying the GTWR model. Considering possible multicollinearity problems, we test the effect of RSCG, INVT, and INTER in Models 1-3 (Table 7) , respectively.
The results imply that the selected variables have significantly different influences on manufacturing (re)distribution across typical sectors. First, the proportion of negative parameters for foreign investment and trade is relatively larger, indicating that integration into the global economy presented negative effects on industrial agglomeration with respect to garment, shoe, and hat making. Labor-intensive manufacturing FIEs are more likely to delocalize from the coastal and metropolitan areas in transitional China. For other sectors, more coefficients of variables for globalization are positive, especially for electronic equipment, indicating that the inward FDI and international trade have largely encouraged spatial agglomeration of capital-and technology-intensive sectors.
Second, as shown by having the most negative coefficients, labor cost has a critical impact on geographical dispersion of typical manufacturing sectors, with the exception of the garment industry. It does not mean that labor-intensive industries pay little attention to rising labor costs, but the rising cost of labor and land in the YRD has driven some manufacturers to relocate to Western China and even Southeast Asia, with its lower cost level. Results show that the geographical concentration of other typical sectors shows a positive relationship with the increased market scale and regional integration. Meanwhile, some coefficients for the variables about domestic market are negative, which signifies that some manufacturers might be inhibited by saturated demand and homogenized competition in the YRD. Additionally, as the theory predicts, the coefficients of industrial linkages have a positive influence on the spatial concentration of typical manufacturing sectors. In other words, manufacturers prefer to co-agglomerate with backward and forward industries. Note: "Mean" denotes the average value of all the coefficients, and "Positive" denotes the proportion of positive ones.
Third, there are more positive coefficients for preferential policies with regard to transportation industries, indicating that local governments have incentives to promote the development of capital-intensive industries. This is because local governments still value economic investment and fiscal revenue more. The larger proportion of positive coefficients for POL with regard to electronic equipment industries also suggests that the development of technology-intensive industries is important for local governments. Environmental regulations also have different effects on manufacturing distribution across sectors. As pollution-intensive sectors, chemical industries agglomerated to regions with loose environmental regulations, which is indicated by the larger proportion of negative coefficients for ENV. The results also imply that the geographical dispersion of other typical industries has been driven by increasingly strict environmental regulations.
Last, the larger proportion of positive coefficients for urbanization economies and urbanization level confirms the importance of the process of urbanization, especially the improvement of the industrial infrastructure. High-tech industries pay more attention to urbanized areas with external economies and friendly investment environments in comparison with labor-intensive industries. The results also imply the negative effects of urbanization economies on labor-intensive manufacturers. In addition, estimated parameters of the development of service industries are various across sectors. The development of service economy has contributed to the geographical concentration of capital-intensive industries, in contrast with that of labor-intensive industries. With regard to the distribution of pollution-and technology-intensive industries, the impacts of the service economy differ significantly across sample cities, which is in line with our results presented in Table 6 .
Conclusions and Discussion
The spatial restructuring of the Chinese manufacturing landscape is embedded in the unique context characterized by economic and institutional transition, and plays an increasingly critical role in regional sustainable development [14] . More recently, increasing production cost, decreasing international demands, strict environmental regulations, and regional competition have promoted the upgrading and relocation of the Chinese industries, which have reshaped the distribution of manufacturing industries in various sectors and at multiple spatial scales [9] . This study focuses on manufacturing (re)distribution at the intra-regional scale, and highlights the impacts of economic transition, institutional evolution, and regional restructuring. Specifically, we build a sectoral-prefecture socioeconomic database and introduce the GW-SSM and GTWR models to investigate the changing distribution of manufacturing industries and related driving forces in the YRD.
The location of manufacturing industries in China has been changing over time and this process has presented significant regional and sectoral variations [30] . Manufacturing output increasingly agglomerated to the core YRD before 2004, indicating a growing regional inequality in industrial development. Since 2004, however, there has been a significant tendency of geographical dispersion of manufacturing industries from the core to peripheral regions, which has also shown significant regional and sectoral heterogeneities. To be specific, the comparative advantages of labor-intensive, low-technology, and pollution-intensive sectors in the core regions have experienced significant decline, and related manufacturers tend to relocate to peripheral YRD to save costs. In contrast, capital-and technology-intensive sectors have increasingly agglomerated to the core YRD with regional advantages and industrial competitiveness.
Our findings are consistent with the conventional view that agglomeration economies and institutional transition have deeply restructured the intra-regional industrial landscape in China [14] . Especially, the transitional contexts-namely emerging changes in globalization, marketization, decentralization, and new-type urbanization-have played a critical role in reshaping manufacturing distribution. Growing inward service FDI and shrinking international trade have not only reinforced the spatial dispersion of labor-intensive and export-oriented industries, but have also contributed to the geographical concentration of high-tech firms in the metropolitan areas with regional advantages. Compared with agglomeration economies, market forces such as market integration, emerging market demands, and industrial linkages have been promoting the restructuring of China's manufacturing distribution. More importantly, the unique institutions characterized by preferential policies, local protectionism, and environmental regulations-as well as the convergence of regional advantages-have profoundly promoted the geographical dispersion of manufacturing industries in transitional China [44] . Peripheral regions are more likely to build up comparative advantages for attracting manufacturers from the core YRD. In addition, the sharing of industrial infrastructures and other urbanization economies will facilitate the geographical concentration of industries in the highly urbanized areas, although the promotion of service industries in the new-type urbanization process could inhibit and suburbanize labor-and pollution-intensive manufacturers.
This study will contribute to the literature on industrial (re)location in the following aspects. First, this study proposes a four-dimensional conceptual framework for the spatial restructuring of industrial landscape, which integrates the urbanization process and other emerging trends into the triple transition framework [2, 8] . Our framework can better uncover the relationship among transitional context, industrial (re)location, and regional sustainable development in China and other NIEs. In addition to the "First and Second Nature" advantages, we argue that state policies, local regulations, and regional integration and competition play an increasingly important role in China's industrial geography. Second, this paper examines industrial (re)location choices within inter-city geographical areas of the YRD. We also highlight that industrial competitive advantages are profoundly influenced by the interactions among neighboring regions and relevant sectors. Third, this study introduces the GW-SSM, which is an improved form of the classical SSM, as an effective method for depicting industrial (re)distribution at an intra-regional scale. However, with the deepening transition of the Chinese economy, the spatial patterns, processes, and consequences of manufacturing development will present some new changes, which need more scholarly attention. Regional restructuring and competition have critical impacts on industrial (re)location in transitional China, which also calls for more empirical investigations.
In addition, this study can also generate some policy implications. In order to pursue regional economic growth and sustainable development, policy-makers should pay more attention to how to build up new regional advantages for promoting industrial clustering and upgrading. Thus, it is essential to adjust developmental trajectories and policies to suit specific regions. For the core YRD, efforts could be made to facilitate the industrial clustering of capital-intensive and high-tech manufacturing sectors and the development of producer services. In the less developed regions of the YRD, it is important to achieve the coupling of footloose FIEs with local assets. The enhancement of industrial embeddedness based on regional characteristics is critical to the sustainable development of related regions, as advocated by the literature on global production networks [38] . What is more, how to achieve dynamic strategic coupling between global production networks and regional development also deserve more attention from policy-makers and scholars. 
